(I-jL'_ ’,-Z/ . 77(_‘ )))) () ’ /
LA-UR-77-685

3l..\_/._., 'rl':f
TITLE: pPatterns of Energy feﬁeﬁ in the Southwest
AUTHOR(S): charles D. Kolstad

SUBMITTED TO: American Soclety of Mechanical Engineers
Symposium on the Impact of Fnergy

Development in the Southwest, March 17, 1977,
Albuquerque, NM

repal < | of wutk
od 2t BA aCianl © g
bl ::u:w'l‘hlﬂ 'l"md Suatn Government  Nethe

emphiymn, B1 AR
mu'h"nnlr:‘-'.lun. or  thew mhwmﬂr::: ;::'
warrenly, napres ol mphed. v 3N ) .
habduly respunmhlily for e nulln'.\md e
wrfulnem ol sny Mlurmminn, apparius, praduc '

- dimlomed, ul Teprewnls 1hat 11y wm would Aol

minngs privatel) owned nghtt

By scceptance of this article for publication, the
publisher recognizes the Government's (license) rights
in any copyright and the Government and its authorized
j representatives have unrestricted right to reproduce in

whole or in part said article undur any copyright
< secured by the publisher.

The Los Alamos Ecientific Laboratory requests that the

publisher identify this article as werk performed under

the auspices of the USERDA.

aCT) £ D
l\fi fA ey

t\"w
(
gy & UNLIMITO D

loss/\‘alamos vsmmmmm ne o

_of the University of California
LOS ALAMOS, NEW MEXICO 87646

An Allirmative Action/Equal Opportunity Employer

T UNITED STATES

G N ... ENERGY RESEARCH AND

M DEVELOPMENT ADMINISTRATION
CONTHACT W.7405.ENG. 36


About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact: 



Library Without Walls Project 

Los Alamos National Laboratory Research Library

Los Alamos, NM 87544 

Phone: (505)667-4448 

E-mail: lwwp@lanl.gov


Patterns of Energy Production in the Southwest*

by

Charias D. Kolstade**

Los Alamos Scientific Laboratory
Los Alamos, NM

Abstract

The southwest states of Arizona and New Mexico
are energy rich, particularly New Mexico, Deta is
presented establishing the regions position with
respect to coal, oil, gas and uranium resources.
Further, this status is reflected in current patterns
of energy production, dats on which are presented.
Additionally, price information is presented which

explains, in part, current energy production patterns
in the region.

I. Introduction

In this talk I will present information on the
energy production system during 1975 in the states
of the southwest, namely Arizons and New Mexico.
The information presented here has been culled from
a detailed analysis of the energy production system
in the Rocky Mountain West, available from the Los
Alagos Sciontific Laboratory.®!

II. _Resources

The Rocky Mountain Region of the U.S, is well
known as the most energy rich part of the country.
All energy resources are plentiful in this region
although coal and uranium are the major resources
in terms of projected production. A breskdown of
U.S. coal reserves is shown in Fig. 1 and indicates
the extent of U.S, coal reserves and resources in
the west. Here the terms reserves and resources
are as used by the USGS.? Reserves are known de-
posits, economically axtractable. Ressurces cover
s broader base, including speculative deposits which
nay not yet be econumically extractable. Although
New Mexico and Arizona are not in the same league
&3 Montana or Wyoming, the southwest's coal remains
vitally {sportant primarily because of its proxi-
mity to the energy consuming areas of Cslilornia
and Arizona. With ceal transport costing spproxi.
mately l¢/ton-mile, closeness to markets can de very
significant, Almost all of the coal resources of
this area are found on Nsvajo and Hopi lands in
Arizona and New Mexico.

*Work supported by U.S. Energy Research and Develop-
ment Administration, Division of Biomedical and
Environmental Research.
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Figure 1. U.S. Coal Reserves and Resources,
January 1, 1974.
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Pigure 2. U.S. Natural Gas and Petroleum Reserves,
December 31, 1974.
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Figure 3, U.5. $30 Ursnium Reserves and Re-
sources, Janusry 1, 1976,



In Figure 2, U.S. natural gas and petroleum re-
serves are presented. Although on a national basis
regional shares are much lower than in the case of coal,
New Mexico stands out because of its significant gas
reserves.

Uranium is quite a different story. As Fig. 3 in-
dicates, the southwest, namely New Mexico, is by far
the most significant uranium resource region in the
entire country. As all here are aware, ! am sure, ur-
anium depnsits in the southwest are concentrated in
the northwest corner cf the state of New Mexico.

III. Production

2ycluding Ursnium Excluding Uranium
These resource distributions are reflected some-

what in the 1975 baseline energy production statistics. Figure 4. Rocky Mountain Regionsl Energy Pro-
In Fig. 4, the mix of energy production among the Rocky duction, 197S.

Mountain States is presented. Note that although Mon-

tana and Wyoming are often touted as major energy pro-

ducers, which they are, New Mexico leads the entire

west in energy production by a sizeable margin. And ' s
the reserves estimates we have just seen would lead b { ‘
one to expest New Mexico and the southwest to continue \ ‘
to be significant energy producers, AR/Z\ONA :/975
! ~o |
Fig. S depicts Arizona's energy production systes T s o O oy 90

in 1975. In reading these diagrams, the left-most
boxes represent snergy production activities. Arrows
pointed from these boxes to the left represent energy
exports from the state and arrows pointing from the
left into the boxes represent energy imports. Energy
then "moves" to the right where it is converted to
electricity or consumed in one of several sectors.
This use is broken down, somewhat arvitrarily, into
used and lost energy. Note that Arizona imports most
of its energy, the exceptions being some hydro produc-
tion and coal production from the Black Mesa, on Indian !
lands, in the northern part of the state, This coal |
production is split roughly evenly between the Navajo ;
Power Plant at Page and the Mohave power plant at las !
Vegas which is fed by a coal slurry pipeline from :
Black Mesa. These two power plants as well as the

Four Corners plant in New Mexico are used primerily

to supply the energy needs of southern California and
southern Arizona.

Figure 6 presents a similar snapshot of New Mexico's
1975 energy production system. The figure lesves no-
doubt regarding the state's 1ole as an energy supplier.
Although the coal production in Pour Corners is quite Figure 5. 1975 Arizona Energy Flow Pattemns.
visible politically, as can be seen here, cosal is cur-
rently dwarfed by oil, gas and uranium production in
the state.

Turning to some more specific statistics on energy
in the southwest, in Table I energy prices are given
for different energy forms; first as the energy is ex-
tracted and secondly as it is delivered to consumers.
In examining these consumer prices, be aware that con-
sumer prices encompass all consumers whether residen-
tial or industrial. Note the extremely low price of
gas relative to the competition. At the wellhead, gas
in sowe states is cheaper than coal. Unquestionably
gas is easier and cheaper (aside from the gas cost) to
utilize so it is no wonder that gus is wasted in some
uses where other less desirable fuels such as coal could
be used. Gas is far chesper for the consumer than
either oil or electricity which is a major reason for
its popularity for home lLeating.



The reasons for the spread in electricity prices
can be seen in Table II. The consumer's prices seem
to be dus to a very large degree to the mix of fuels

used to produce a stite's electricity. For instance, NEW MEXICO 1975
Arizona has the highest fraction of electricity pro- ;
duct.ion from expensive oil, 19%, than any other state "

in the region, and consequently has the highest con- .
sumer eloctricity prices in the region. Arizonz's

electricity prices average over twice those in Idaho —
where hydropower dominates. T

In Table III natural gss prices at various stages-
of the production process are presented. It has often
been said that New Mexico consumers pay more for New
Mexico gas than out-of-stats consumers pay for the
state's gas. While this may be true and might seem
to be reasonable based on past and cuyrrent regulatory
policies, it does not seem to be supported by this
data. Gas for consumers in Wyoming is cheaper than
in any other state of the Region with New Mexico
following with the next cheapest gas. New Mexico
and Wyoming hzppen to be the largest gas producers
in the Region.

WS s DUADR L ON OSSO

Statistical analyses can be carried to any length.
Unquestionably, the nature of the energy supply system
iz the southwest will change in the future but it
would seem that, psrticularly in the case of New Mexi-
co, the region will continue to be a major national
source of energy.

1973 ENERGY PRICE SUMMARY
UNITS: millions of doilars per quadrillion joules (Q))

Unit Fivc at Wellhead or Mine® Unit Price to Consumer®

Figure 6. 1975 New Mexico Energy Flow Patterns.
Sate Coal Gas Of  UrsniumP® Coal® Gasd ONI®  Electricity

—— e i e et e ——m— —

ELECTRICITY PRICE BREAKDOWN: 1000 kWh

AZ 0.1% 024 086 -— 0.20 1.03 3.16 8.54 a
co 043 023 157 0033 046 089 337 7.06 DELIVERED TO FINAL CONSUMPTION (1975)
1D - - - - - 139 133 3.54 Units: Dollars
MT 0.2% 035 1.28 - 0.28 .02 337 3.49 d M
NV - - 107 - 033 144 337 6.08 Fu ix
NM 0.34 0‘1: ‘-:‘ 0032 °~i; g-;' :;g ;-0" Hydro: Coal: Fuel Wholesale Consumer
T 252 041 127 0033 0. 94 3. 26 o b b e .
WY 026 039 121 0036 023 059 3.33 436 Sate  Oil: Nat. Gas®  Cost Price Price
Region 031 033 130 0.034 0.3 093 3.3t 6.20 .
—_— | Az 33:41:19:7  6.00  22.68 30.76
: Source; Ref. 1 ' co 9:62:3:26 620 1758  25.43
alapioiaehabiliing iD 100:0:0:0 001 855  12.76
dEx cluding elecrricity generacion use. MT 85:14:0:19  0.56 6.21 12.56
“Procuccy wholessie i the pmoline desier marpin. _For this 2:65:5:18 84 13.39 21.89
rrIsan.prict MLy be Neh by s mich 100.)- = ' :X (1):6::4:30 :.os 17.57 25.33
S uT 19:77:1:3 456 1707 22.55
Table I. WY 9:89:1:1 2.57 1089 15.69
Region  29:52:6:13¢ 428 13.92 22.31

*Source: Ref. 1
bOn the Sasis of tocal stace generstion.

Price to largest industria! users: assumed equal to FOB gencrator
price
dNegligible amount of generation from wood.

Table II,



1975 NATURAL GAS PRICES*

Wellhead Prices Wholesale Price  Consumer Price
Saare ($ per mcf) ($ per meh)® (3 per mcf)

AZ 0.280 0.757 1.066
co 0.260 0.645 0.899
ID - 1.171 .506
MT 0.433 0.949 1.089
NV - 1.134 1.426
NM 0.40% 0.621 0.727
UT 0.480 0.693 1.003
wY 0.337 0.518 0.636
Region 0.382 0.738 0.969
Nartional 0.445 0.964 1.193
Source: Raf, 1

bprce paid by industrial users.

Table III.



